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plurality of angles forming the geometric shape, wherein at least one of the angles of the first 
plurality is dififerent from all of the angles or the second and third plurality of angles, and wherein at 
least one of the angles of the second plwiality is different from all of the angles of the first and third 
plurality of angles. 


24. (AMENDED) A pcdcluafion tool suitable for use in manu&cturing an abrasive article 
comprising a first, second, 4ud, and fourth plurality of cavities, wherein the first plurality of cavities 
each have a first geomstric shape and first^nfality of angles forming the geometric shape, the 
second plurality of cay&gsjgdWiSw a second geometric sh^e and second plurality of angles 
forming tlie geometafc shape, the third plurality of cavities each have a third geometric sh^ and 
third plurality of mgles forming the geometric shape, and the fourth plurality of cavities each have a 
fourth geometrip sh^ and fourth plurality of angles forming the geometric shape, wherein at least 
one of the an^es of the first plurality is different fit)m all of the angles of the second, third, and 
fourth plurafity of angles, wherein at least one of the angles of the second plurality is different lErom 
all of the^gles of the first, third, and fourth plurality of angles^ and wherein at least one of the 
angles off the third plurality is different from all of the angles of the first, second, and fourth plurality 
of angles. 



56. (AMENDED) A method of making 

creating a design for a production 
tool comprising a first, second, and 
each have a first geometric shape and firit i 


tcol 


)li 

second plurality of cavities each have a sA? 
forming the geometric shape, and the third 
third plurality of angles forming the geome^ic 
pluralit y is different from.all.of the,angles 


a production tool, the method comprising: 
for manufacturing an abrasive article, the production 
ty.of cavities, wherein the first plurality of cavities 
ty of angles forming the geometric shape, the 
nd geometric shape and second plurality of angles 
5lurality of cavities each have a third geometric shape and 
ic shape, wherein at least one of the angles of the first 
the second and third plurality-of-anglesrand-wherein at-- 
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least one of the angles of the secc nd plurality is dififerent from all of the angles of the first and third 
plurality of angles; and 

fOTixiing the production to )1 using the design. 

57. (AMENDED) A method c f making a production tool, the method comprising: 
creating a design for a production tool for manufecturing an abrasive article, the production tool 
comprising a first, second, third, £ nd fourth plurality of cavities, wherein the first plurality of cavities 
each have a first geometric shape md first plurality of angles formmg the geometric shape, the 
second plurality of cavities each h »ve a second geometric shape and second plurality of angles 
fonning the geometric shape, fh^jaw^ plurality of cavities each have a third geometric sh^ and 
third plurality of angles fonning faie geometric shape, and the fourth plurality of cavities each have a 
fourth geometric shape and fourta m/urality of angles forming the geometric shape, wherein at least 
one of die angles of the first ][diiEaHmr is different from all of the angles of the second, third, and 
fourth plurality of angles, vrfierein at least one of the angles of the second plurality is different from 
all of the angles of the first, third, and fourth plurality of angles, and wherein at least one of the 
angles of the third plurality is differeJ^t fi-om all of the angles of the first, second, and fourth plurality 
of angles; and 

forming the production tool using the design. 


88. (NEW) The production tool of claim 22, wKerein the first geometric shape includes a base 
and first plurality of base edge lengths, wherein the second geometric shape includes a base and 
second plurality of base edge lengths, and wherfein at least one of the base edge lengths of the first 
pluraUty is different from all of the base ^d^lengths of the second plxirality of base edge lengfhs. 


89. (NEW) The production tool of cl6im 23, wherein the first geometric shape includes a base 
,and.fLrst„plurality-of base edge lengths/wherein-the second-geometric sh — 
second plurality of base edge length^ wherein the third geometric shape includes a base and third 
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plurality of base edge lengths, whereia at least one of me base edge lengths of the first plurality is 
diflferent from all of the base edge lengths of the secOTid and third plurality of base edge lengths, and 
wherein at least one of the base edge lengths of the/second plurality is different from all of the base 
edge lengths of the first and third plurality of bases edge lengths. 



90. (NEW) The production tool of claim 2^, wherein the finst geometric shape includes a base 
and first plurality of base edge lengths, wh^ein the second geometric shape includes a base and 
second plurality of base edge lengths, whepin the third geometric shape includes a base and third 
plurality of base edge lengths, whereia the fourth geometric shape includes a base and fourth 
plurality of base edge lengths, whereia at least one of the base edge lengths of the first plwality is 
different froiti all of the base edgeJi^DSths of the second, third, and fourth plurality of base edge 
lengths, wherein at least one of^e base edge lengths of the second plurality is diflferent from all of 
the base edge lengths of the first, third, and fourth plurality of base edge lengths, and whereia at least 
of the base edge lengths ohe if the thiitiplijrality is different from all of the base edge lengths of the 
first, second, and fourth plurali^ ofbase edge lengths. 


91 . (NEW) A productioTi/tool suitable for use in manufacturing an abrasive article comprising a 
first and second plurality of cavities, wherein the first plurality of cavities each have a first geometric 
shape including a base ana first plurality ofbase edge lengths forming the base of the geometric 
shape and the second plpality of cavities each have a second geometric shape including a base and 
second plurality of bas6 edge lengths forming the base of the geometric shape, wherein at least one 
of the base edge lengths of the first plurality is different from all of the base edge lengths of the 
second plurality of jSase edge lengths. 


92. (NEW) iyproduction tool suitable for use in manufecturing an abrasive article comprising a 
first, secondj-and third-plxirality of cavities,-wherein-the first-^ — 
geometric shane including a base and first plurality ofbase edge lengths forming the base of the 
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geometric shape, the second phirality of cavities edch have a second geometric shape including a 
base and second plurality of base, edge lengths fdrming the base of the geometric shape, and the third 
plurality of cavities each have a third geometrio shape including a base and third plurality of base 
edge lengths forming the base of the geometnc sh^, wherein at least one of the base edge lengths 
of the first plurality is different firom all of me base edge lengths of the second and third plurality of 
base edge lengths, and wherein at least ore of the base edge lengths of the second plmality is 
different from all of the base edge lengths of the first and third plurality of base edge lengflis. 



93. (NEW) A production 
first, second, thirdp and fourth^ 
first geometric shape inclu 
geometric shape, the second 
base and second plurality of b; 


le for use in manufacturing an abrasive article comprising a 
jlurgOity of cavities, wherein the first plurality of cavities each have a 
Lg a base and first plurality of base edge lengths forming the base of the 
^alily ofpavities each have a second geometric shape including a 
edge lengths forming the base of the geometric shape, the third 
plurality of cavities each have^ a third geometric shape including a base and third plurality of base 
edge lengths fomiing the bape of the geometric shape, and the fourth plurality of cavities each have a 
fourth geometric shape including a base and fourth plurality of base edge lengths forming base of the 
geometric shape, whereby at least one of the base edge lengths of the first plurality is different &om 
all of the base edge lengths of the second, third, and fourth plurality of base edge lengths, wherein at 
least one of the base edge lengths of the second plurality is different from all of the base edge lengths 
of the first, third, andAburth plurality of base edge lengths, and wherein at least of the base edge 
lengths one of the third plurality is different from all of the base edge lengths of the first, second, and 
fourth plurality of ttase edge lengths. 



94^ nsJFW^ A prnHnrtinn-tQDl suitable for h^r j jp i man^factun'ng an. nhm i nv f^ n rtW rb ^ Mmp^iil 

plurality of cavities, wherein the cavities each have dimensions definingJhe-ca^^i^rSie^^ 
including-base-edge-lengthsrwh^ei^^ 

the two cavities of tlie pair. 


edi 
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-95z fWFW) A rroflnrtinn tool nnitrthlf^ fhr n^f^ in TrtnTillfrirHirirm Hn H^nrriYn nrtidft cnmpri^ints n , 

pliirality of cavities, wlierein the cavities each have dimensions defining the cavity, the dijiieilsions 
including base edge lengths, wherein at least 30% of pairs of adjacent caviti^Jba:vSat least one base 
edge length different between the two cavities of the pair. 

96. (NEW) A production tool suitable ^jistfm manufacturing an abrasive article comprising a 
plurality of cavities, wherein thcpavifics each have dimensions defining the cavity, the dimensions 
including base edg^jMgtfis, wherein at least 50% of pairs of adjacent cavitiesjiave at least one base 
edgejei^fe-diflterent between the two cavities oi the ] 


97. (NEW) A production tool suitable for use in manufacturing an abrasive article comprising a 
plurality of cavities, wherein the c^J?ties each have dimensions defining the cavity, the dimensions 
including base edge lengths, and^whcfcin at least two adjacent cavities have at least one base edge 
lengths different between the two cavities. 



"98: (NEW) Ihe production tool ol claim yi which Is a coating tdll, 


99, (NEW) The production tool of claim 92 which k^^ating roll. 


100. (NEW) The production tool of claijar^ which is a coating roll 



101. (NEW) The productmH^oI of claim 94 which is a coating roll 


1 02. (NEW) T3le production tool of claim 95 which is a coating roll 


w; 1 he production tool of claim 96^^tehTs-a-eeaft:igjcolL__ 
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105. (NEW) The production tool of claim 91 which is an engraved^nfetal roll. 

1 06. (NEW) The production tool of claim 92 which is Ei^r^graved metal roll. 

107. (NEW) The production tool of claim 9ifl;™ich is an engmved metal roll 




1 08, (NEW) The production tool c^laim 94 which is an engraved metal roll 


109- (NEW) The 


tool of claim 95 which is an engraved metal roll. 


110. (NEW)/5he production tool of claim 96 which is an engraved metal roll. 


112. (NEW) A method of making a production tool, the method comprising: 

creating a design for a production toM for manxjfacturing an abrasive article, the production 
tool comprising a first and second pluralitw'of cavities, wherein the &st plurality of cavities each 
have a first geometric shape including abase and first plurality of base edge lengths forming the base 
of the geometric shape and the secom murality of cavities each have a second geometric shape 
including a base and second pluraUtyyof^agfi^^dg lengths forming the base of the geometric shape, 
wherein at least one of the base edgplengths of the first plurahty is different firom all of the base 
edge lengths of the second plurality of base edge lengths; and 
forming the production tool using the design. 
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1 13. (NEW) A method of making a production tool,ihe method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a first, second, and third plurality of cavities, wherein the first plurality of cavities 
each have a first geometric shape including a bas&and first plurality of base e<^e lengths fonning the 
base of the geometric shape, the second plurality of cavities each have a second geometric shape 
including a base and second plurality of base edge lengths forming the base of the geometric shape, 
and the third plurali^ of cavities each have a/third geometric shape including a base and third 
plurality of base edge lengths forming the base of the geometric shape^ wherein at least one of the 
base edge lengths of the first plurality is mfiferent fi-om all of the base edge lengths of the second and 
third plurality of base edge lengths, andLwherein at least one of the base edge lengths of the second 
plurality is different firom all of the^p edge lengths of the first and third plurality of base edge 
lengths; and / / 

fonning the productioiyiool/using the design. 

1 14. (NEW) A method of tnaiang a productionjool, the method comprising: 

creating a design for a psoductigrUeoTfor manufacturing an abrasive article, the production 
tool comprising a first, second, third, and fourth plurality of cavities, wherein the first pliirality of 
cavities each have a first geotnetric shape including a base and first plurality of base edge lengths 
forming the base of the geometric shape, the second plurality of cavities each have a second 
geometric shape including/a base and second plurality of base edge lengths forming the base of the 
geometric shape, the thirjl plurality of cavities each have a third geometric shape including a base 
and third plurality of base edge lengths forming the base of the geometric shape, and the fourth 
plurality of cavities eayh have a fourth geometric shape including a base and fourth plurality of base 
edge lengths forming me base of the geometric shape, wherein at least one of the base edge lengths 
of the first plurality is difierent firom all of the base edge lengths of the second, third, and fourth 
-plurality of base edgelengthsrwherein at least'oneofthfi^ 
different firom all df the base edge lengths of the first, third, and fourth plurality of base edge lengths. 
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and wherein at least one of the base edge lengths of the thira plurality is different from all of the base 
edge lengths of the first, second, aud fourth plurality of b^se edge lengths; and 
forming the production tool using the design. / 

1 1 5. (NEW) A method of making a prodxiction tojfl, the method comprismg: 

creating a design for a production tool for lylknufactuiing an abrasive article, the production 
tool comprising a plurality of cavities, wherein tiiyS cavities each have dimensions defining the cavity, 
the dimensions including base edge lengths wherein at least 10% of pairs of adjacent cavities have at 
least one base edge length different between the two cavities of the pair; and 

formixtg the production tool using the/lesign. 

116. (NEW) A method of makiiig a production tool, the method comprising: 

creating a design for a production/tool for manu&ctuiing an abrasive article, the production 
tool comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 
the dimensions including base edge lengdis v^a^j:ei^t least 30% of pairs of adjacent cavities have at 
least one base edge length different between the two cavities of the pair; and 

forming the production tool using the design. 

1 1 7. (NEW) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprismg a plurality of oavities, wherein the cavities each have dimensions defining the cavity, 
the dimensioTXS including base edge lengths wherein at least 50% of pairs of adjacent cavities have at 
least one base edge length diflFerent between the two cavities of the pair, and 

forming the production tool using the design. 


1 1 8. (NEW) A memod of making a production tool, the method comprising: 
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creating a design for a production tool for manufirctuiing an abrasive article, the production 
tool comprising a plurality of cavities, wherein the caWies each have dimensions defining the cavity, 
the dimensions including base edge lengths, and wh^in at least two adjacent cavities have at least 
one base edge lengths diJBfeient between the two ca/ities; and 

forming the production tool using the de 



1 1 9. (NEW) The method of claim 1 1 2, whferein the production tool is a coating roll. 


120. (NEW) The method of claim 1 1 sywhenein the production tool is a coating roll. 


121. (NEW) The method of cla^ 1 M, wherem the production tool is a coating roll 


122. (NEW) The method oi claim/ 115, wherein the production tool is a coating rolL 


123. (NEW) The method olf cl^ 1 1 6, wh^i^lhe production tool is a coating roll. 


1 24. (NEW) The method of daim 117, wherein the production tool is a coating roll. 


125, (NEW) The method of claim 1 1 8, wherein the production tool is a coating roll 


126. (NEW) The methodf of claim 1 12, wherein the production tool is an engraving roll. 


127. (NEW) The methpd of claim 1 1 3, wherein the production tool is an engmving roll. 


"128. (NEW)iIlie m©mod of claim~1147 wherein the p^^ 
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129. (NEW) The method of claim 1 15, wheBfem the production tool is an engraving roll, 

130. (NEW) The method of claim 1 16jB«ierein the production tool is an engraving roll. 

131. (NEW) The method of claim in, v^jppe^n the production tool is an engraving roll. 

1 32. (NEW) The method of clam 118, wherein the production tool is an engraving roLL 


